Abstract-In response to the concern regarding IS development and initiatives, this study emphasizes the importance of the context where IS applications are applied. We focus on the organizational context as a principal aspect of this environment and evaluate firm specific characteristics by using Organizational Intelligence Quotient (OIQ). We investigate the impact of OIQ on IT investment and labor productivity. The model is tested on small and medium Japanese enterprises from manufacturing sector. The evidence shows a positive association of OIQ with IT investment and labor productivity. We found that firms with higher levels of OIQ invest more in IT, as well as obtain higher levels of productivity than lower OIQ firms.
INTRODUCTION
Consistent with the development of IS and IT, there is an extensive concern about how to obtain the most from Information Systems and their applications. We acknowledge IS applications are heavily dependent on the environment where they are implemented. This environment could be considered as a multidimensional space composed by several dimensions mirroring different perspectives; for example infrastructure, cultural, and organizational aspects. We believe that the successful IT approach will be the one that consistently addresses the most important axes of this space. An important axis of the environment refers to capabilities that are particular to each firm. These characteristics have been addressed by terms such as intangible assets, organizational capabilities, dynamic capabilities, business and IT alignment, etc.
The present study gives a deeper insight into the relationship of these firm-particular-capabilities with IT investment and labor productivity. For this purpose, the "Organizational Intelligence Quotient" concept is selected as a measure of a firm's capabilities to assimilate, manage and use information in order to make effective decisions [1] , [2] . Moreover, these capabilities are suggested as important moderating factors of the relationship between IT investment and firm productivity.
II. THEORETICAL BACKGROUND

A. IT investment and productivity
During the previous decades, intensive research has been conducted regarding the impact that IT investment has on productivity and firm performance. Earlier empirical studies found that there was neither relationship nor even a vague negative association between firm performance and IT investment [3] , [4] . On the contrary, several studies indicated a positive relationship between IT investment and several indicators of a firm's performance such as productivity, market value or profitability [5] , [6] , [7] , [8] .
This so-called "Productivity Paradox" has been addressed by many researchers over a firm, industry and country level approach. Some of the reasons that researchers have suggested to be driving factors for all the different and opposite results include difficulty in obtaining valid data, which led to use incomplete data sets, time lag between investment and the time the performance was measured, as well as the use of different performance indicators to measure the impact of the investments.
Research also suggests that there might be a set of firmparticular capabilities which moderate the results that firms have perceived from IT investment.
B. Organizational Intelligence Quotient
Organizational Intelligence Quotient (OIQ) is a quantitative measure of an organization's effectiveness in information distribution, decision making, and execution [9] . It is composed by five core dimensions; each of them is assessed with a set of variables and equipped with a scale-based or numerical metric.
OIQ Dimensions: The five core principles of OIQ are described as follows. External Information Awareness (EIA) is the degree to which a company or business unit has developed a deep and consistent understanding of its environment; including information about customers, suppliers, technology and competitors. Internal Knowledge Dissemination (IKD) ensures that each part of the organization knows what it needs to know when it needs to know. Effective Decision Architecture (EDA) ensures that decisions are made at the right level, by people with the best knowledge. Organizational Focus (OF) refers to the need to work against information overload and organization complexity, as well as aligning organizations along their strategy. It includes development of a focused strategy, its communication, and the alignment of incentives with strategic goals. Continuous Innovation (CI) refers to the need of reinventing products and services, as well as processes.
As described by [10] , this principle was introduced later based on experiences gathered during OIQ application in numerous international benchmarking studies.
III. FRAMEWORK
This study explores the effect of Organizational IQ on the relationship between IT investment and labor productivity. The framework is described in Fig. 1 . 
IV. DATA AND MEASURES
We use an empirical approach to test the framework. This is consistent with other studies regarding IT investment and firm performance [11] .
A. Target Population
Companies listed in the "IT Management" Best 100 Enterprises list of 2006 in Japan were selected as the target population of this study. This list is selected by the "IT Management Assistance Committee", which is a committee started by The Ministry of Economy, Trade and Industry of Japan. Its objective is to assist small and medium enterprises with the management of IT. This sample is worth analyzing as it provides information on IT investment and firm performance for a period of three years of small and medium-sized Japanese enterprises. Moreover, a similar data set was also used in previous research relating business success with organizational characteristics [12] and IT expenditure [13] .
The target population is composed of 161 enterprises from the following industries: manufacturing (47.8%), transport and wholesale (18.7%), information and communication (13.0%), services (11.2%), construction and real state (8.1%) and agriculture (1.2%).
B. Measures
IT investment was reported by the companies as the total amount of money spent in IT-related activities in one year (including hardware, software and labor costs), over a period of three years. This study selected labor productivity as a measure of productivity. Based on three-years-period financial data, labor productivity is calculated by dividing operating profit margin by number of employees. Finally, organizational IQ was evaluated by a questionnaire addressed to information strategy representatives in each company. This contact was selected assuming that the person in that role has the appropriate knowledge to answer the survey or to find a suitable person who can provide accurate answers.
C. Data preparation
The purpose of data preparation was to test normality of the model variables. Normality tests on IT investment and financial indicators showed that the data were not normally distributed. A logarithm transformation was applied to variables whose distribution was not normal (IT investment and labor productivity). The analysis was conducted based on the created variables.
D. Data collection
A total of 161 questionnaires were distributed to the companies in the target population. 69 companies answered the survey. This constituted a 43% response rate.
Companies from the targeted population had one characteristic in common which was seen as an advantage for this study. The fact that the companies participated in the "IT Management" best 100 enterprises selection -which is voluntarily participation-, shows that these firms were interested in their IT management. This characteristic suggested the firms could also be interested in participating and collaborating with this study.
The analysis of the data collected from each industry showed a high response ratio for some industries, however, the number of observations was also considered for the analysis. For example, transport industry obtained a response ratio of 53% but the number of observations was 16. This value is certainly very low; therefore conclusions based on this industry could be claimed as invalid regardless significant p-values. Under these conditions, this study considers the combination of both: number of observations and response ratio.
Manufacture industry presented a good balance between both conditions. It had a set of 36 valid observations, which represented a response ratio of about 50%. Due to these facts, this study is focused on manufacturing sector.
V. ANALYSIS AND FINDINGS
A. Relation of IT investments, OIQ and labor productivity
This relation was tested by correlation analysis. Results show that there is a positive relationship between the components of the model, as described in Fig. 2 (nonparametric correlations are reported). In order to explore the impact of OIQ over labor productivity and IT investment, the companies were classified according their OIQ score into three levels: low, medium and high OIQ firms. Statistical tests showed that there are significant differences between low and high OIQ firms. Fig. 3 shows the differences of IT investment according OIQ level. These results suggest that high OIQ firms tend to invest more in IT assets than low OIQ firms. The difference between OIQ levels can also be seen in Fig. 4 , where high OIQ firms tend to obtain higher levels of labor productivity than low OIQ firms.
These results confirm the importance of organizational capabilities (OIQ) for both: IT investment and labor productivity.
B. Impact of OIQ and IT investments on labor productivity
This impact was explored by regression analysis. As described in Fig. 1 , the proposed framework defined labor productivity as a function of OIQ and IT investment. The analysis validates the model (R2=.451 Adjusted R2=.416 F(2,31)=12.737 p=.000). Results suggest that OIQ and IT investment can moderately explain labor productivity. However, the significance level of the coefficient ( ) reported significant values (p≤ 0.05) for the IT predictor; it was not for OIQ predictor.
From the overall results we are able to verify the effect of Organizational IQ on IT investment and labor productivity. VI. DISCUSSION This study addresses an important aspect which should be considered in any Information Systems initiative: the organizational context. It is required to fully understand that an IS effort involves the interaction of several components (such as hardware, software, human and organizational perspective). Therefore, focusing only on IT investments while overlooking organizational aspects and capabilities most probably will not bring the best benefits from the IS effort.
As this study shows, there are differences between firms which are related with organizational capabilities (e.g. low OIQ firms invest less in IT than high OIQ companies). These differences are also related with productivity, and are important insights for the so called "IT paradox".
Moreover, this study linked OIQ and IT investments with productivity. It shows empirical evidence that suggests labor productivity could be explained by these two factors. This relation was not strong but moderate, therefore is compliant with traditional studies which suggests that there are other factors which affect firm performance (e.g. R&D, advertisement).
The empirical evidence shows a positive relation of OIQ and IT investments with labor productivity. We can find some reasons for this relationship. First, investments on IT can be done with different purposes like introducing strategic applications, enhancing connectivity and infrastructure, supporting business units and information exchange, improving processes, reducing transaction time, etc. It was previously proved that investments on different types of IT assets produce results which are reflected in different performance measures [11] . If we think about the characteristics of the sample (small and medium sized enterprises) we can easily acknowledge that these companies are most probably investing more on the "infrastructure" side of IS rather than on complex IS strategic solutions. This fact brings an opportunity for productivity improvement at lower levels such as labor or employee level. On the other hand, besides the linkage of OIQ with business performance has been established by other researchers, we can also acknowledge that productivity will increase if an organization manages information effectively and has an agile decision making, combined together with creative and innovative practices.
Adequate IT applications can support and provide the right mechanisms to manage information efficiently, to make effective decisions and generating innovations (OIQ improvement). In addition, a high OIQ may be a key factor to select the right IT investment. Therefore, the alignment and combination of both IT investment and OIQ is suggested as a key component to improve labor productivity.
VII. CONCLUSION
The purpose of this paper was to explore the effect of Organizational IQ on IT investment and productivity. This relationship was validated on small and medium Japanese enterprises from the manufacturing industry. Results confirmed that OIQ helps to explain this relationship in the companies from our sample.
These results are consistent with other studies [13] that support the linkage of OIQ and IT investment with firm performance.
